Dentate granule cell (DGC) mossy fiber sprouting (MFS) in mesial temporal lobe epilepsy (mTLE) is thought to underlie the creation of aberrant circuitry which promotes the generation or spread of spontaneous seizure activity. Understanding the extent to which populations of DGCs participate in this circuitry could help determine how it develops and potentially identify therapeutic targets for regulating aberrant network activity. In this study, we investigated how DGC birthdate influences participation in MFS and other aspects of axonal plasticity using the rat pilocarpine-induced status epilepticus (SE) model of mTLE. We injected a retrovirus (RV) carrying a synaptophysin-yellow fluorescent protein (syp-YFP) fusion construct to birthdate DGCs and brightly label their axon terminals, and compared DGCs born during the neonatal period with those generated in adulthood. We found that both neonatal and adult-born DGC populations participate, to a similar extent, in SE-induced MFS within the dentate gyrus inner molecular layer (IML). SE did not alter hilar MF bouton density compared to sham-treated controls, but adult-born DGC bouton density was greater in the IML than in the hilus after SE. Interestingly, we also observed MF axonal reorganization in area CA2 in epileptic rats, and these changes arose from DGCs generated both neonatally and in adulthood. These data indicate that both neonatal and adultgenerated DGCs contribute to axonal reorganization in the rat pilocarpine mTLE model, and indicate a more complex relationship between DGC age and participation in seizure-related plasticity than was previously thought.
Introduction
Dentate granule cell (DGC) axonal reorganization is a common feature of dentate gyrus histopathology in patients with mesial temporal lobe epilepsy (mTLE) that is recapitulated in many animal models of the disease (Sutula and Dudek, 2007) . Scheibel and colleagues first discovered the presence of aberrant terminals of DGC axons, known as mossy fibers, in the inner molecular layer (IML) of mTLE patients in 1974 (Scheibel et al., 1974) . In rodent models of mTLE, mossy fiber sprouting (MFS) into the IML creates a functional excitatory feedback loop, primarily forming synapses onto DGC apical dendrites, with a minority of sprouted synapses in the IML onto interneurons (Buckmaster et al., 2002 , Scharfman et al., 2003 . MFS has been linked with recurrent excitation of the DGC network (Scharfman et al., 2003 , Tauck and Nadler, 1985 , Winokur et al., 2004 , Zhang et al., 2012 and positively correlated with the number of spontaneous seizures (Hester and Danzer, 2013, Xu et al., 2004) . However, the role of MFS in epileptogenesis remains controversial as some studies find that it is not required for spontaneous seizure activity (Buckmaster, 2014 , Buckmaster et al., 2009 . Importantly, the focus of most research on DGC axonal reorganization in mTLE has been on IML MFS, but this plasticity also occurs within hippocampal area CA3 and potentially also in the dentate hilus.
The mechanisms that drive axonal reorganization of DGCs in mTLE models are not fully understood. IML sprouting is associated with seizure-induced changes such as cell death, altered extracellular matrix protein expression, and loss of axon guidance cues (Cavazos et al., 1991 , Cavazos and Sutula, 1990 , Holtmaat et al., 2003 , Pollard et al., 1994 . Plasticity of MFs in CA3 can occur in response to physiological stimuli such as exercise, in addition to seizures, and has been linked to loss of synaptic contacts in CA3 in a mTLE model (Danzer et al., 2010 , McAuliffe et al., 2011 , Schwarzer et al., 1995 , Toscano-Silva et al., 2010 . While nothing is known about seizure-related plasticity at the MF-CA2 synapse, recent data indicate that this synapse can be modulated by exercise and inflammation (Llorens-Martin et al., 2015) . In Neurobiology of Disease 86 (2016) 187-196 Abbreviations: mTLE, mesial temporal lobe epilepsy; DGC, dentate granule cell; MFS, mossy fiber sprouting; GCL, granule cell layer; IML, inner molecular layer.
